Abstract: Environmental noise has become an important issue in urban life quality.
Introduction
Noise is one of the inevitable environmental types of pollution especially in densely populated urban areas having a design approach focusing on "resilient cities". In such approach, while the commercial activities are located at the lower level of the building, the residential areas are at the higher level [1] . In the case of entertainment and recreational places at this design concept, the city authorities and the residents face with noise pollution problems due to the high sound levels produced by those places. In addition to the noise due to those premises to which residents are exposed, also people entertaining are exposed to the high noise levels. It is well known that there are lots of evidence regarding the health effects of environmental noise such as cardiovascular diseases, hearing impairment and sleep disturbance and stress [2] [3] [4] [5] . In order to protect the public including the most vulnerable groups such as children, the ones chronically ill and the elderly from noise exposures, World Health Organization (WHO) published the "Night Noise Guidelines" which may be considered as an extension to as well as an update of the previous WHO Guidelines for community noise [6] . Related to assessment of recreational noise-induced hearing loss particularly in children, adolescents and young adults, WHO has newly published a report including the peer-reviewed literature on this issue [7] . With this report, it is aimed to highlight the need to create a uniform protocol for evaluation and to give directions to the future researchers.
In recreational noise pollution, the climatic and touristic characteristic of the cities can also be considered as the increasing factor in the magnitude of noise levels and the disturbance level of residents. In recent years, especially the countries with coasts have challenges in this issue and researches on recreational noise pollution have been starting to be developed in latest years [8, 9] . The same situations have also been encountered in Turkey especially in coastal cities with special features in terms of climatic, touristic, historical and geographical aspect. In order to protect the public health from impact of high noise pollution, both administrative with legal restraints [11, 12] . According to this regulation, agglomerations, transportation sources and industrial places defined in the legislation should prepare strategic noise maps until the end of the year 2016 in Turkey. The completed and to be completed noise maps data is given in Table 1 . In addition to agglomerations defined in regulations, the other cities may also prepare strategic noise maps. Totally, 23 provinces in Turkey have already completed their noise maps for agglomerations and some of them includes also entertainment/recreational places. Some of them were financed through the European Projects for capacity building for Ministry of Environment and Urbanization [13] [14] [15] . Five agglomerations have also started to prepare their action plans [14] .
In this study, the two of provinces of Antalya and Konya cities in Turkey were compared and evaluated in terms of the environmental noise management applications focusing on recreational noise issues. Moreover, some suggestions for better applications to provide acoustically high qualified environment have been recommended. Both cities completed their strategic noise maps and they are going to prepare action plans.
Methods and materials

Study Area
In the scope of this study, the two cities of Antalya and Konya were selected. Antalya is located on Mediterranean coast of Turkey. It is one of the leading destination in the Mediterranean region with its hot climate, historical and geographical beauties [16] . The population of the city center is more than one million and the number of tourists coming to Antalya is nearly 10 million every year. Although tourism brings an important economic and strategic contribution to the city, it can affect the urban areas in terms of the degradation of acoustic environment due to the transportation dynamics and recreational activities. According to the Report of TÜBİTAK (Scientific and Technological Research Council of Turkey), nearly 620 entertainment places in the Antalya city center were studied in the scope of strategic noise map [15] .
The other city examined in this study is Konya which is located in the Middle Anatolian Region of Turkey with a population of 2,130,544 people. This city has been also encountering with environmental noise pollution due to the recreational places including mostly wedding halls.
The location of two cities is shown in Turkey map given in Figure 1 .
Methodology
In this study, environmental noise management system was explained for two cities as Antalya and Konya in Turkey. For Antalya City, the results of strategic noise map, the noise complaint data appealed to the local authority and noise assessment reports for entertainment places were evaluated. For Konya city, the results of strategic noise maps and the noise monitoring system, which can be considered as one of the first applicable system in Turkey in terms of environmental noise policy, were assessed. Under the light of the environmental noise management applications used in two cities, an integrated evaluation was made and recommendation for future plans to be carried on by local authorities have been given.
Environmental noise management applications
Antalya City applications on environmental noise management
Based on Turkish Regulation on Assessment and Management of Environmental Noise (RAMEN), Antalya City is required to prepare the strategic noise map as its population is higher than 250.000 and the density of population for each 1 km 2 is above 1000 person. Therefore, the strategic noise map was completed for Antalya City covering the land of 320 km 2 in 2012. It comprises 320 km of roads, 20 km of railways, 1 port, 1 industrial site and 623 entertainment places. Figure 2 shows the noise sources studied during the preparation of strategic noise map and the noise map with the noise indicator Lgag is shown in Figure 3 . According to the report of strategic noise map of Antalya, the mostly exposed noise source is traffic roads and the entertainment places are the second noise source. As given in Table 2 , approximately 13000 households are exposed to noise levels of 55 dB(A) and higher levels due to the entertainment places in the city center at night time [14] .
In addition to strategic noise map for agglomeration, it was also prepared the noise map for Antalya Airport as it has capacity of more than 50000 movements per year (Figure 4) .
According to RAMEN, the Ministry of Environment and Urbanization is authorized and responsible for coopera- [16] tion and coordination with provincial directorates and the municipalities which are delegated authority on environmental noise control under the Environmental Law with number 2872. Antalya Municipality was delegated authority in the scope of RAMEN between the years 2006-2011. In these periods, municipality is required to take measures in relation to areas within the municipal borders and contiguous areas, on scheduled or nonscheduled basis or on the basis of complaints and with the support of the institutions and establishments authorized under other legislation. If necessary, they are responsible for auditing the noise sources in order to determine whether the principles laid down in this Regulation are met and ensuring application of sanctions in the event of any violation. It is also required to convey the results of the audits conducted within the municipal borders and contiguous areas to the provincial directorates of environment and urbanization. Therefore, during the period in which authorizations on noise control are present, Antalya Municipality could assess the noise complaints and also the noise assessment reports for music license. However, after 2012, Antalya Provincial Directorate of Ministry is responsible for these issues. In Table 3, it is given the total number of environmental noise assessment reports coming from the non-delegated municipalities and examined by only the provincial direc- torate. It does not include the reports evaluated by the delegated municipalities in Antalya Province. The number shows that more than 1000 reports were evaluated in the scope of music license for entertainment places.
Since the recreational areas are located mostly nearby the residential areas, people annoyed by this pollution especially at night times convey their complaints to provincial directorate or police office. The noise complaint data is given in Graph 1. There were 785 complaints appealed in 2014, 962 complaints in 2015, 1152 complaints in 2016 and nearly 1050 noise complaints in 2017. When considering the noise source category of these complaints it was found that the mostly annoying noise source is entertainment and recreational places with percentage of %47 in [12] and approximately % 50 in 2017. It can be clearly stated that the provincial directorate actualized intensive audits in the scope of these noise complaints and when it is determined the noise levels above the limits defined in RAMEN, the monetary penalties are applied. Despite of these heavy penalties, the noise complaints have been increasing year by year.
Graph 1:
The percentage of complaints due to noise sources between the years 2014-2017 in Antalya
Konya City Applications on Environmental Noise Management
In the scope of RAMEN, Konya Metropolitan Municipality prepared strategic noise map for the agglomeration in 2015 and it has completed the action plan. According to the report of strategic noise map of Konya, the mostly exposed noise source is road traffic and the second one is due to entertainment places. As given in Table 3 , approximately 70000 households are exposed to noise levels of 55 dB(A) and to higher levels due to the entertainment places in the city center at night time.
As delegated authority on environmental noise control, Konya Municipality is responsible for the assessment of environmental noise complaints and noise reports of recreational places for music license. In order to improve the environmental noise audit system, the noise monitoring system was developed by Konya Metropolitan Municipality in 2015, which can be considered as one of the first applicable one in the context of noise control. The main objective is to evaluate the mostly annoying sound levels in challenging areas and to provide public information and to inform the owner of the recreational places in order to take administrative precautions. The general flow of noise monitoring system is given in Figure 7 .
The pilot monitoring regions were selected for installing noise sensors by taking into consideration the noise complaints especially related to recreational places including the wedding halls. There are totally 20 points installed with sound level meters in fix monitoring ports as given in Figure 8 and Figure 9 . It is consistent with IEC 61672, the integration time is set as 2 seconds and the acoustic indicators are given as L day , L evening , Lgagand L 90 .
The monitoring system is web-based. As a result, it can be controlled whenever it is required. The system includes 4 digital entering ports, 4 analog entering ports and 4 exited ports. These provide the opportunity to include additional sensors if it is required. All the measured data are automatically sent to the main database. In order to prevent data extinction, SD card can be installed and the data can be stored for 24 hours and when it is connected to the server, all the data stored are equalized automatically. The system works with solar energy consistent with the standard IP67. The sensors were installed at the height of 4,0 ± 0,2 m at safety conditions ( Figure 9 ). The warning limits based on RAMEN were defined through the colors as yellow, red and blue. Blue represents the background noise. In the situation of the long term alerted in yellow and red colors, the SMS and e-mail is sent to the local authority and the owner of the recreational places defined to the system 
Discussions and conclusions
Environmental noise has become an important issue especially in urban life quality and related authorities have been trying to solve these issue in a smart way. When considering the noise complaint data in Antalya City, the noise annoyance has been continue to increase in every year in spite of the fact that local authorities apply the intensive audits and administrative monetary penalties in the case of exceedence limits based on the legislation. Therefore, it is obvious that other different and innovative methodologies should be developed in order to provide peaceful acoutic environment. Moreover, it is well known that Antalya is very touristic place and the people coming to this city demand to have great time with warm climate conditions in mostly semi-open recreational activities. Hence, the balance between tourism, environmental quality and public well-being is required to be provided. Most of the Europoean Cities have also the same challenges due to the recreational places in city centers called as movida. Ottoz (2016) [20] suggested that the evaluation of external cost of noise pollution through cost-benefit analysis, which is required by Environmental Noise Directive, should also be applied for the recreational noise.
Besides the administrative applications based on the related legislations, it is seen that there is still need to improve communicative ways for good acoustic environment. One of them is to establish the noise monitoring system to manage the noise smartly [8, 21, 22] . Across European countries, they were carried on the projects such as DYNAMAP [23] and Barcelona noise monitoring [24] to develop and improve the noise monitoring network. Furthermore, in the scope of LIFE MONZA project a prototype of smart low cost of noise monitoring system has been designed and developed [25] . It is seen that this issue will be going on to gain more importance in future.
In the extent of this study, it is seen that Konya Metropolitan Municipality has an innovative starting steps for acoustically healthy environment by establishing the monitoring system. According to the experts in Municipality, it is stated that the autocontrol of noise pollution in recrational areas has been improved with this system and this reflects to decrease in public noise complaints. However, the decrease in noise levels does not mean increase in acoustic comfort every time [26, 27] . Therefore, it is needed to complementary approaches in environmental noise management [28] .
Knowing the perception and expectation of people living in cities is necessary during the urban planning including recreational areas. Soundscape approach which is not mainly based on the numerical values as noise levels could be used in public participation required in modern sustainable urban planning [29] . This approach has become to gain great importance in designing the quiet areas already stated in European END in urban areas in recent years [30] . Quiet areas can be considered as buffer zones between the residential areas and noisy areas like recreational ones. However, there is no harmonizing methodology totally approved in defining and designing the quiet areas [31] . In order to fill this gap, QUADMAP project was carried on between the year 2011-2015 and in the scope of this project, the methodology was proposed how to identify, to select and to manage such areas [32] . In Turkey, there is very limited scientific research and application in the scope of both quiet areas and soundscape concept [17, 33, 34] . Hence, it should be given more importance and encouragement to this issues.
From the point of the strategic noise maps for Antalya and Konya, it is seen the Antalya has lower number of residents exposed to the higher noise levels due to the entertainment places when compared to Konya. However, when considering the noise complaint data, it is clear that Antalya has higher levels. In order to provide healthy acoustic environment, both cities should start to design quiet areas in their cities, which can be accepted as buffering zone between the noise sources and city residents. Besides, noise monitoring system could be installed in Antalya and improved in Konya. It is thought that such applications will also improve the effectiveness of noise audit system carrying on by the local authorities.
As Antalya City, provincial directorate proposed Erasmus + Strategic Partnership Project on Improvement of Environmental Noise Management Skills on Audits and it has newly started at the end of year 2017. The partners of this project are from Spain and Italy. The main aim of this project is to exchange of best available practices on environmental noise management (ENM) across Europe, to upskill the staff working on ENM especially in audits, and to develop curriculum on ENM applications on audits through the use of innovative methods. Therefore, in two years, it is expected to design and produce more smart approaches for entertainment noise control.
Recommendations
In this study, it was given briefly the environmental noise management applications in two cities of Turkey as Konya and Antalya. Under the light of this, it can be recommended the followings;
• Environmental noise policies in Turkey is generally based on legislations through the regulations and in recent years the economic supports through European union projects for municipalities have also been providing in order to be prepared the strategic noise maps. It will be beneficial to continue such administrative and economic encouragements in the process of action planning which will include designing the quiet areas.
• In order to effective noise complaint management and to provide dynamic noise maps, improving and installing the environmental noise monitoring system in the scope of communicative tool in noise policy applications will be beneficial especially for the recrational noise pollution control smartly.
• Designing quiet areas with using soundscape approach may be effective in mitigating the noise annoyance due to recreational noise pollution in residential areas.
